The title compound, [Cu 2 (C 9 H 7 O 4 ) 4 (C 3 H 7 NO) 2 ]Á2C 3 H 7 NO, crystallizes in the monoclinic P2 1 /c space group, with the binuclear copper unit occupying a special position on an inversion center, i.e. the asymmetric unit of the crystal consists of one Cu II ion, two 2-(methoxycarbonyl)benzoate ligands, and two DMF molecules (one coordinated and one solvate). The binuclear complex displays a paddle-wheel-shaped structure with the two copper atoms being in a JahnTeller-distorted octahedral coordination environment. Each 2-(methoxycarbonyl)benzoate substituent acts as a bridging ligand and links two Cu atoms with a Cu-Cu distance of 2.633 (1) Å . The carboxylate groups of the 2-(methoxycarbonyl)benzoate ligands adopt bidentate syn-syn bridging modes, with dihedral angles between the carboxylate planes and the aromatic rings of 18.427 (4) and 43.029 (6) . In the crystal, adjacent DMF molecules coordinated to copper atoms are arranged in a mutual 'head-to-tail' manner by offset face-toface -stacking interactions, resulting in chains along the c-axis direction. The planes of the coordinated DMF molecules are parallel to each other, the distance between them being 3.33 (1) Å . A three-dimensional structure is assembled from the chains by weak C-HÁ Á ÁO and C-HÁ Á Á intermolecular interactions involving the DMF solvent molecules. One of the methyl ester groups is disordered over two sites with an occupancy ratio of 0.751 (12):0.249 (12).
Chemical context
Binuclear Cu II compounds have been an attractive target for chemical research because of their wide range of applications in materials chemistry (Kato et al., 1964; Farraj et al., 2017) , environmental (Pokharel et al., 2014) and biological chemistry (Ma & Moulton, 2007) . In crystal engineering, the carboxylate ligands are widely used as linkers in the design of binuclear complexes as they exhibit versatile coordination modes for bonding of different metal ions, including monodentate -chelating and monoatomic bridging, as well as bridging modes in syn-anti, anti-anti and syn-syn conformations (Su et al., 2015) . Thus, carboxylate ligands can adopt 2 -O, chelate or bridging modes to construct binuclear copper complexes. In addition, the Cu-Cu dimer can be tetra bridged by four carboxylate groups to form a paddle-wheel building unit. Furthermore, the paddle-wheel building unit may be axially coordinated by means of two monodentate ligands to give the formula [Cu 2 (OOCR) 4 L 2 ] (Suh et al., 2012) (Wang et al., 2013) . In a similar way, binuclear copper coordination polymers (CPs) with paddle-wheel cluster units can be coordinated by functional ligands in the axial position, including 4,4 0 -bipyridine (Liu et al., 2005) , pyrazine (Kitao et al., 2017) , 2,5-bis(4-pyridyl)-1,3,4-oxadiazole (Hou et al., 2004) , forming a class of multifunctional polymer materials. Moreover, it is well known that the solubility and lipophilicity are the key parameters of drugs, and the appropriate choice of an axial ligand affords the ability to significantly alter these properties.
In this paper, we report the synthesis and crystal structure of a new binuclear copper complex [Cu 2 (2-(methoxycarbonyl)benzoate) 4 (DMF) 2 ], (I), containing the paddle-wheel building unit.
Structural commentary
The title compound crystallizes in the monoclinic P2 1 /c space group, with the binuclear copper unit occupying a special position on the inversion center. The asymmetric unit consists of one Cu II ion, two 2-(methoxycarbonyl)benzoate ligands, and two DMF molecules (one coordinated and one solvate). The complex displays a paddle-wheel-shaped binuclear structure (Fig. 1) (Kato et al., 1964) . However, the Cu-Cu i distance in (I) is slightly longer than the Cu-Cu separation of 2.56 Å in metallic copper (Jones et al., 1997) . The carboxylate groups of the 2-(methoxycarbonyl)benzoate ligands adopt bidentate syn-syn bridging modes, with the dihedral angles between the carboxylate planes and the aromatic rings of 18.427 (4) and 43.029 (6) .
Supramolecular features
The crystal structure of (I) contains both coordinated and solvate DMF molecules. As illustrated in Fig. 2 , adjacent DMF molecules coordinated to copper atoms are arranged in a mutual 'head-to-tail' manner by offset face-to-facestacking interactions , resulting in chains along the c-axis direction. The planes of the coordinated DMF molecules are parallel to each other, the distance between them being 3.33 (1) Å . The three-dimensional structure of (I) is assembled from these chains by further weak C-HÁ Á ÁO interactions (HÁ Á ÁA distances of 2.63-2.70 Å ; Table 2 ) and intermolecular Á Á Á interactions (Fig. 3 ). Symmetry code: (i) Àx þ 1; Ày þ 1; Àz þ 1.
Figure 1
Molecular structure of (I) drawn with 30% probability displacement ellipsoids. Symmetry code: (i) -x + 1, -y + 1, -z + 1.
Database survey
There are a number of Cu paddle-wheel structures [Cu 2 (OOCR) 4 L 2 ] in the crystallographic literature with benzene carboxylates derivatives (Cambridge Structural Database, Version 5.39, updated in November 2017; Groom et al., 2016) . In most cases, both copper centers in these complexes feature a coordinated water molecule in the axial position, which can be replaced by small solvent molecules to generate potential binding sites; for example, L = Cl À (Silva et al., 2001) , urea, ethanol, benzoic acid (Kato et al., 1964) , N,Ndimethylformamide, 3-bromopyridine, quinoline, pyridine, isonicotinamide, nicotinamide, 3-phenylpyridine (Ma & Moulton, 2007) , acetonitrile (Liu et al., 2017 , Wang et al., 2013 , methanol (Liu et al., 2008) , 2-picoline (Del Sesto et al., 2000) . Various polycarboxylic benzene derivatives have been synthesized to obtain porous coordination polymers (Guillerm et al., 2014) , which exhibit different properties owing to different substituent groups in the axial sites.
Synthesis and crystallization
The title complex was synthesized according to a literature procedure (Wang et al., 2013) . 2-(Methoxycarbonyl)benzoic acid (180.0 mg, 1.0 mmol) and NaOH (40.0 mg, 1.0 mmol) were dissolved in a methanol solution (20 mL) while stirring at room temperature for 20 min. Then, 15 mL of a methanol solution containing Cu(NO 3 ) 2 Á3H 2 O (121 mg, 0.5 mmol) was added to the mixture, and the mixture was further stirred at room temperature for 90 min. The blue precipitate obtained was separated by filtration, washed with methanol and dried.
The powder was dissolved in N,N-dimethylformamide, and blue single crystals were collected after slow evaporation at room temperature for several weeks.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 3 . All hydrogen atoms were positioned geometrically with C-H = 0.93-0.96 Å and refined using the riding model with fixed displacement parameters [U iso (H) = 1.5U eq (C) for methyl groups and 1.2U eq (C) for the other groups]. One of the methyl ester groups is disordered over two sets of sties with an occupancy ratio of 0.751 (12):0.249 (12). The displacement parameters of the O4/ O4A and C9/C9A atoms of the disordered fragment were restrained to be similar (Sheldrick, 2015 Table 2 Hydrogen-bond geometry (Å , ). 
Figure 3
The crystal packing of (I) showing the three-dimensional supramolecular network along the c axis. The intermolecular C-HÁ Á ÁO hydrogen bonds are shown as yellow dotted lines.
Figure 2
The one-dimensional motif from the binuclear copper fragments of (I) along the c-axis direction formed by -stacking interactions (dashed lines) between the coordinated DMF molecules. 
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. (13) C14-C13-C12 118.1 (9) C19-N1-C20
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (
121.4 (6) C14-C13-H13 120.9 C19-N1-C21 120.8 (7) C12-C13-H13 120.9 C20-N1-C21
117.6 (6) C15-C14-C13 121.4 (9) C22-N2-C24 120.9 (9) C15-C14-H14 119.3 C22-N2-C23 122.1 (9) C13-C14-H14 119. 
